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Present iiw#dctti:relaU5s to apcoioess for pr^twitios iismg.^|inarite 

^ tme^ ^^f^f^f^ isolate .film <1^^ a idfip&^t^f -^sOia^ 

the dettidali fiidiaa ba^ and dcjiosit^- m':^^^^ ouftepre c^^^^^ 

Institiite ofiMkrobial Teclmolpgy, .Chaii4iga^^ • 

Fyotiierinoi;^ Siie piratease prodia^cd bytho.fifaidfiingus 

pH 6rll arid ^«q>erature of 15**C to 60**C and optinmm at 45^C, Ote himdrcsdipen^ 
e&zyme. activity is retained aft^ incubaiiiig the .epzyme at 42r47^C for abouf; 39 minutes and- 
about 90%:of the activity is iiestai^ 

One of tibie inkjot i^Ucations of aScaline |»x>teases is ia tlie tamidry deta^«ts; .^^fipzj^e 
detergents*" eoabte to ranove proteihaceous ttuttmal fikim sta&s-: J&ivuonme^ fii^dly noiH 
pho^hate- d^ergents are effectiye due to jChe pidsasce of suid&:::activc^. eniiymea: in their 
foimniatioxis. . Alk^dlne protease is also used ia dishwashing, deiergwts idid ' in cl^stning of 
ultrafiltration and reverse osmosis membrane^ in ttiodm dairy aixd fdod indtisti^/lii additioov 
contact lens eleaning sohitibns also eontiun aikalinc protease. AllsaaJhie.profea^e i^^ in 
dehairing of skm and hides. TradMonal inetiiods use sodium sulfite for tbis pinpose which 
confributes :100% of the sulfide and . abc^A SD% of the suqrau^ sblids m taxing Clients. 
Alkaline proteasorfinds its i^lication in silver ioG6ve!iyfix>m.gelatinercoa^ Xtniyflhx^,. Silver l 
is reoovea^diconventionally fiom X-ray films by burning, vtdndh causes eniHrotuximtal pollution. ^ 
therefbi^ hychoiysis of gelatin using alkal^ie piotease is. an lenviroitvxi^^ ; 
Alkaline protease is also used in food -ukluStfies for hydrolyiisjof pladt» f^i materud. '' 

Alkaline proteases find use in tusatnient of industiial and dom^dcmuBto and prodessingfof waste - 
fea&ets from poultry slaughter, houses; 

Attempts to use fimg^ or protease systems i^om; iungt and .bactetisi for various appHcatiotts as ; 
mentionexl Aowh are reported m Ht^Btur^. Mio^ aScjaline". proteases- (subttlisins: B;C. ; 
3.4i21:14) are a comm^cially important gibup. of' for- d<^gecit ihddtslde^^^ Ideally.; 

pn^eaises used in deta:gent industries shdulH^haVe hig^ activi^ asdjstability over a broad range; 
of pH and texnperatiire. 



.tbm, varic«w«*]gap?im have.beehi^^ forij)*^!^^ d^ergcnt 

iodustiy (Takami, H^, Akiba. T. and Hoiik»dii^K:.^99b;Char^^ 

hoakBaciOus ^. No. AH 1 Ql . Ai^Ued >dijmibiol(^aod ffiote^tWh^ 33:.5l9t^i3 J. . 

© A iQferenpe may he ma4d. to "a worbi |^fiit -*ip/WO 88C#^ i^fefaer^uv toe .iiai^ 
Paeahm^yees margu^i (NRjRL !8(M«ygn>wiiiw a:inednm«i^^ si^mo dazbonv^ 
nitn^ source a^ pH a<yiisted to 9.2 produced jancaJM^ 

45*Cj and pH range of'7-10.5 (Beck et al.. 1988. ijow-iteniperature aotivc alkalnw prptease fiom 
Paecih»g^ mtwg}t^ and its preparatitku Patent No. WO:8iW3948). pu* isMloij^^^ 
optimtmiactivijyat4S^ |>w4al^ aiovi^new 3|:o?C aiid 50% actMty 

at 15«C and 6Q»C: and 90-100% of tfa« activifyi shown at a pH iange of 6^w;m fimga 
cnttured at pH 7.0 or ^.5 produce protease active at pH 6-1 L The :6mgus can be cuifuned using 
sea water instead ofdistiUedwato- and )^ be motib^ed at$°Cfbr)^wtii. 

(n) A reference niay be mad& to » workj patent;n6.: WO 880^947 'when^/iiii actinomycke 
culture Nocardiopsis fLmonvaiei stiain w|is Used to pftpii^ a low tdftpcjcatuio active 

alkaline protease. Thfe =actinomycete was grown on soifa&leeaib^ at 8 .:10 

% concentration at aflcafine pH values and in the fcmpiraature naige of 20.- 30^Cv Howler; the 
tq>tiniuni tenqteratttre fcr protease activity was at feo^ and at pH dtS - 9 (Liu k al 1988. Low 
temperataie active alldillne protease fi-oin HocanJidpas dassottyill^i^ its preparation Patent 
No. WO 8803947). Our culture shows optiniuni activity at 45»G but also shows nbar optimum 
activity (90%) at 30^ ahd 50% activity at 15*C ak«)«C and 90-100% of the activity is khpWii 
at a pH range of 6-11. The fungus cultured at pH .7.0 oir 8.5 pro<&cesi)xbtease activfe at pH 6-11. 
Hie fimgus can be cultured using sea water instead bf dfistiaed water and shows reasonably good 
growthflt5X. I •. 

(iip A reference may be made to a publioatioi| >«rh^fa^ :a mad^ 

fudoplanktis strain S5b showed optimum activity betvyjeen pll S an<i 9 and optiniimj teo^eiahai 
for the activity was. 20^ (Suzuld and^Odagaini:|199^ Low tempeI^.aoe^^er thiipl p 
fiom marine bactiwiian Aheromonas.halfiplartl^i jrd^nal ofMmiteBioiepiSa^^^ 5:2^-233X,- 



However, the pipt^o. shows Vvery^i^^ for ife ^tM% Its' optni^^ 

activity is at 20^C whi(^ drops do^^ to ;les3^ah.2Q^%^ 3(fC ihusiapiHe^tp be extraniiiidly heat 
labile. Hie pro^sdse activity in.our cultiro NldCC.20 shows ahhost dmtlair '^tivtt^ 30^C and . 
4S?C (90 % and lCK): %,.respeet^ 

Qv) A ceferauce may be made to fmbHc^jdiob stKaiii :!^^ 

produced an e^dtnu^tilar alkalitie smoe-protease with an optiniiiin pH .of S at 3(f C dad ji>H o£ 10 
at 37^C. Hie qizyme was stable between pH: 3-11 aad tfa€[ opiimiiiii t^xipetature was 60!*C 
(Biancrjee atsd Bhattaobajya, 1992. Extr^llUto alkaline protease of newly iscisfted Rhizopus 
oryzae- Bia^iB(iai6^ 14: 301^^304), Our cultnre however prodttce4- pni^^ wttb ' 

optimum activity beCweisn 30;and 4S^C andat a br 

(v) A tef^:^e ipay be made to a p^blicafioh wher^ Azospiritium Bf^ hdUt^ fiom a 
mountain soH san^le in Kbiea didwed protea5& activity in a bijoatl pH range aroimd 8.5 and 
temperature up. to 45*'C (Kun-Hee et a], 1999. Isolatidii df p^yciuxrtrbphic AzospirUlum sp, and 
characteriza^iosi .of Its cxtraceliular i»io^tease. FEMSiMoxAiiology Xiett^ 174: 1.73. - ITS). 
Protease was active as well as stable lit low t^zq>eratm:e below 30^,. but it was ininbited In the 
presence of EDTA« However, the protease pzx>duced by our oiUture NIOCC 20 wa$ not inhibited : 
byEDTA. 

(vi) A leferrace may be made fo aiiiibfieaticrn whordn Vibrio.^, istrain 5709 isolate^-^m deq>: 
se^tmetit $aaq)le was able to gipwiat Q^C fuid produce fmiease which was active at pH:S and ; 

optimal t»ip^:ature for activity waS.4j(V^. and AS- % of ^e c^tjmal activity was obtained at 2ifC 
(Hamamato. et al., 1995. Characterization of silpro^tease fiom psycbipphilic Vibrio sp. strain 5709* 
Joomal of Marine Biotechnology* 2: 21d > 222). How^ver^ ttie optimidm growth temjperature for' 
this isolate is at 20^C, vdiich can be :e}^)ensive from the point of energy consumption and 
practical q>plication in tropical countries.. Our oilture grows at 3j[fC»,. shows i^rtin^im at . 

45^C but retains^90 % of its activity at 30*5C and<50 % ofactivity at 15?*C and 60^C. : 



The main o^ec^ of :.tibi& pitsoit inr ii^an^ . sjdnMn. ph^ 

Asp0iTgiUia tip.^ icma (jis^-sea sedineats collected at a deptii of -50€)0ni in i(hfe;Ce&ai;Ti«jiEitt 
basin. • ' : • , . • • = • ■ 

jAjtwther.mainvqlgedive of pt^eai iflvepd<p;jis to fsto^de a p»c^ 

inptease witigi^e-B^^ stisda qfOe tung^ ^s/ii^flie qp. MtCX^ 

industries wherever ix6teas6 is retpnied whi<di;<Ayid^ drawbadcs as djstail^ aixnn. 

Yet another olgeetiyeaf the pie^t^veatiMi ui tq iHowdeA mdibod % fifoivingigiei^i.fto^ 
on a large: scsfle using inexpeiusive eorainoiily ivailable spiay-dri^d \^tet^ a& the 
mtTDgen" sourciQ asid ghicose as tbe caibcm raurce.m^ nwduim T^tioA dfetili^; watei or 
seawatec at pH 7 OF 8.S. 

Still anotfao: objective of the piesedt mveotioii is to pt)Ovide$ a cuibre havuig proiea^ -activity;^ a 
broad range of pH fiom 6 ta 11 . 

Still andther otgeetive of the presidLiaventioii is .jto'.i^^ an alkaline protease, livhic^ k acAiyc 
at a broad la^^bftemperatures ftom 15 to 45?°Ci . • 

Still another objective of the present ijjveatiOn is to provide a culture, which grows 5°C or 
30?C. 

One uiore bbjec^ve of the present taVentitin is to^i^oyid& a culture showing itpiase activity in ihe: 
culturei^pctnatant 

SIJMML4RV THE INVEliri^^ 
Thus, flie prpsoit ihventioh particufarly relates rto 'prodw^on of aBcilmc protease For various 
industries and e^peciaUy for "cns^e detergek^;^ by a hovel fimgus v^erg^ $p: deposited in 
the microbial ^e cqlture wllectiori CVlTGQiof Wstitute of Microbial Techiaoldgy, Chandigaih. 
India, under the accession number MTGC Slim. B^e satid>iu^ can be. grown in conventional 



• media ^w^' bommqrc brfiaite <if:. nu^^ fisiilled^ ^^»r Bt^pjf "1^^^^^ \ 

tmipasAure (2^Ciif2^C); Howevc^^ 

5**C. Fiiiiher;:lli^ pr^ enz^m^ pioduced by;fliis "fmiguis acts eqii^lljp fei 1% f^^^ : 
to 1 1. It aho^ tcw3^)eratare optimism at 45^C bm a^ost 9(5% of % jais^^ 30^G, 
50% of :th(e activity at 1 5°C and at 6(PQ\ The ^^egnoaie is thermostable? isp to 45 ittiii dit 45^ C, Ae^ 
eixzjme is iK)t. inhibft by EDTA and.'thtis is .not a metallbptotkse. Rs actl^^tyis totally, 
inhibited in ; tbe presence of phenytaietbylstdfon^ fluoride (PMSF^ 
en;tyme to be a serine protease. 

Pi^ient inv^tic^ partzcularly relates to pibducldon of aU^^ protedSe for various iMtetn 
especially for •^enzyme detergrats^ lby a ffxn^ Aspergillus sp. dejionted in mic^i^ type . 
culture cbllfikstion of Institute of Microbial Tddmoldgy, Clumdigad4 '^di{^ imder .^ilie^btctessi 
numb^ MTCC 5102: The said fiu^s can be grown in convenfio^^ media with coimuercial 
brands of iftilfc powder using distilled water k pH 7.0 at fckan; temperate (i8^Ci2**C). 
HowevcTi the said fimgus grows well in seaw^^^edia top^ and also at 5*^C Furtbe?-* tfee protease 
enzyme produced by this fungus acts eqaaily well in the pH rjjnge of 6 to IL It shows 
temperature optimum at 45^*0 butiahnost 9iG% of the activity is preset jat 3 a°C* 50% of the 
activity at 15*C and at eO^'C The enzyme is tlicnno-stab 

A process for producing protease eozyine yAdah comprises growing of a manne straiii .of th^. 
fvfii^ Aspergilius sp. MTCC 51 02 in. ccttivi^oitat media containing citrt)^ «M ri[iti«keeii'M^ . ■ 
besidesan SMMitional organic nitrogm rai^ 

• : ."* 

In yet another embodiment of !tiie present inventiipn, wherein the saiiid futi^S'pi^tioes proteasi^. 
whichshows optimal actiWtybet^eenpoa 6. and 11^ 

In stiil another embodiment of the present iniv^ition, v^i^e^ all^i^ I»rptfiase^^ . . 
optimum activity at 42-47°C but a{>outi 90% of flie .maxfanmn. activity is pr^se^it: at' 3Q*C and = . 
about 50%ofthe activity is geen at tS^^C and]60^C. / > 

• . ! . : .! . 1"*" • . ' ■ 

' * '!".*■ •• . • • ; _ , .. 



still anofliCT emliodmient of :&e present iavBatibn,: wherein the by 
the saidfUngus is stable at 45*d for at least l&^mia showing 10O% 6c^^ and about SCf^/, of^ie 
maximum activity is retained aifter lOminutes freatment of the «izyme at- «r>C: 

In still another ea^nhodiment of tiieptweiit iiii^pii; wi^ dJ^jipe pratease jie^^ 
.1he$aidfitii«usji5Stabl6at45*C%a:peribdpf45^ :( 

In sm another onbodiment of the present inventiiiii, wherem the afcaH^ protease ^uced by 
the said fut^gos i&nqit a metallc^idtease. . . : : . f 

In stiU another einbodimeait of the pf^etjt inye!niioii,:wherdn ffie^^^ 

piot«tse thos «^>tdined with the above m«ifi6iied chari»c4ems£ii^;^^(^ 

additive, for dehairing of hides, in food industries for processing of wa^ feathet^i leco^^ of 

sUver &cm gelafioe^coated X-day fOms andtreahnte^t of industrial and^dbinestic ^astfe ^jdother 

dmilar apphcatitnu wherever reqimed. ; ; . 

BkuaPDEscRimoNOFApcoiviPAN^e:^ ;• 

Figure lA Represents alkalineproteiascsprOdHctido by theMTCC5td2^^^^ 

and carbon sources. - 
Ftgnre IB Shows protease pixxhiction in media prqjared wi^ dis^lled water or .sea water 

adjusted to diif«ent pHs. The ^not^se: activity was nfea^ired at W s^e glis at 

which the isolate was grown. 
Figure IC Sho^protease production by cultures at 4° C and 30" € Sst diMierent iHlerva^: ... 
Figure 2 Reptesents protease activity undo- Various pH tanging fioin:6-l 2 lisra^ Azf^sasem as 

the substrate. 

FiguneS I^t«sents protease activity: in tfa&teiiq>eraturei»i^ 

Figure 4A Represents thermostehility of proteaise enzyme for 10 minutes when, ipe^ated at 

various t^peratisres 
Figure 4B Represeaits stability of pioteMe at 4S"?G for various time ini&^ 
RguriB SA Represents protease activity with refefence to assay 
Figur&5B Shows activity at di£(erentconced^^ 



Figure ;5C SlfewiCTajntne aptivity at^i^ 

Figure 6 Shows destainiiig^ of fiiecili as i^ oldfbl^xvd sta^ lisii^g ; 

c^llxrre ffltrate with piptease a€iWii}r. 

Table 1 Gh«stl3i?CTzg«n .: 
Tfltbte 2 Slio:ws^ the protease active . 
Table 3 Stipy»^ fhe cfiTect of EDTA on the ex)^^ 

TaMe 4 Shows the compaiatiyedito about ttie eazyme activity as compaiied to tHe kaown ooe,. 
The.CTgamsni the presedtinveiittoh is WBeofteiom 

sediments coflected j&om 5494 m dBptb^.m Inilimi ^^^ be 

Asperpllus sp; haviiog the accession tnimber MTCC 5102 and is d^sited in flie Iitstitute for 
Microbial Technology, ChandigaA, India, llxe fixngkl colonies appear VainUar, light yellow- 
green to deq) yellow-grem in Mica; uniseriatb/omidi^ globose, cotddia globose and : 
echimdate. The said ftmgus can be growa injmalt extract biuth. containing malt eixtract arid 
peptone. Thefimgal mat growAtMsway may be macerated and a starter inodrfuni for tfae 

experknental cultures containing^^ucose at a concmtratidn of l%: (w/v): Gaseiiw^ ^my^-dri^ 
dairy whheuer^ soybean meat^ molasses o^coI^: srteq^ Kquor at l%;concea6:ati<bn can.be used as . 
die nitrogen source* The pH of the medium can be adjusted to 7.0 or 9.0. This medium can be 
prepared with distilled water or sea water* TTie culture: can be grown at S^'C or 3Q^C, The cultiii^ 
are grown as shallow static cultures for 4-6 days, Tlie cell-free clear supernatant is used as the 
source of alkailitte protease. Protease , activity is measured using Azocasein <Sigma Gheifiicai^ 
Mo« USA) as substrate. ' 

The said Aspergillus sp. MTCC ^02 is capable ^i^gtowffi.and pi^ 

enzyme m shnple^ inexpcEQsivednedium corittm^ glucose as du^bon source ^and 

dairy wfaitener.as an. organic. mtrogen source bi^^ so(fium mtrate as an tnotginJc nitrogm^ 

source. Tlie culture is fiust-growing .smd by foHowtog oto taefliod of inociilitioi^^ maximujh • 

enzyme production can be obtainisd by day 6: The said iimgas groijvs at S^C also. The said 

fiingus prbdudes protease which shows a«ivity iait a bbiad pH range of 6-1 1 and widi fcmperature ' 

optimum at 45*C. The comhiercial alkaline proteases such as Alcalas^ ®, Espetase ® and 



Savinase ® haV^ temperatee optfinalat 6Q°C: C>ur cipjlttir^ ^ows SK^Soi of the Dpajonitmi j^rojte^se 
aotivfty at 30*'C and aboi^ 50% of the maximtmi at 1 5^C and 60^C. tlie iMpteaseiei^^ . [ 

tetains 90% of its optimum activity after incubaiing at 45*^C for 45 inin. 

Ex>vi^ . • J-. i--; .1 :: . J f ; 

The fottowing eixanppksr are gtvea by way of illii^tsiafioibs cif the presisai mveaiSoJt^ OTd.th^£bx)B» 
should notbe.ccmstru^ of tbesir^dot 

The said i5ang^S i49>e^ MTCC 5102 1^ gpoi^mtn malt extr^t^t^ ; 
extEact and 0:3% pcptot^ in sea *waier- The. 7-d4y old fimgaJ iiia; joI^^ tidS wa?jf wasi 
macerated and used as a stiotar: inoculum Ibir the expertmental culi^^ 
cellulose, at a'coiKXiilration of i% (wAr), Caseuvj^ray-^ed daiiy whiten 
molasses or com steep liquor at a 1% cbnceatFiiidou was usied as the organic mtrogen sourcer The 
.Czap€^ Etox bmth to which ftie above mmtioned initrogen -containiiig ^strates wete added 
indepe«dently, contained 10 g glucose, 2g NaNTOa, 1 g K2HPO4, 0.5 g MgS04. 0.5 g KCl ^d 
O.dl g F^zSO* L mediimi. The pH of the medium; was adjusted to 7.0or 9.0; Tliis medimn was 
prepared with distilled water or sea water* The cultured ware grown aSishaJlaw static cultures for 
4-6 days. The cell-free clear supcmattot obtained after fihtation throng iSR^ fiaters fbllowed by 
0.22 fim Nuclepore filters 1^ used as flie source of alkaline protease. Prof ease activity was 
measured using Azcicasein (Sigma Gtomical^, Mo,; USA) at 2% icobceiitrationv Azocasien Units 
(ACU) released at various temperatures and pH combinations wei^e measured at 440 mil and 
expressed as an iticrease in absorbancie by 0;96l iii: 1 minute (Alfredissoh, G~A.,:Gudmundsson 
H,M., Xiang J,Y*> Kristjanssori MM: 1S>95» Subtifisin-lilce Serine p^teaises: ftora psychrpphilic 
marine bactena. L Mar. Biotech. 3: 71-72). Substrate andi enzyme blanks were tnaintained for all 
the assays. AU the assays were imi in triplicates: : 

Accordingly Figure lA of the drawiikgs accompa^j^dng^ese specifica^On^^ 

production of protease in media coittaixiing .vsuii^us caijbon ^ Tbe^ results 

indicate &at protease produetion is qomparable id laedik prq)aztd;: witb ic&iil^ W^er. and: sea 



Accoidingly Kgut« IB of the drawing,, accoinp^ying th«e ^ificatiba. sIkW CQ^piLi^ 
pnKlnftion of p»t««» using ^y^bd dkit^ wjiteiu* in m^a pi#&«d eiteWitE disfiuLd 
wate or sea wtter-and adjusted to diff^^ 

pHs.. Tlie maxmium cozyme activ% was ob^^ at pH 9.0 v/bsj^i^d mr growth as w^l 
enzyme assay. 



as 



Accordingijr Fieito IC of flie dia«dngs accoftq,a^« ^ W^c^tns ,hoy,, comparative 
prodapt»ai ..ofpot«»sc iidog spiajHided -daky ^1^* said in(nri,ated at 4°C: for 
djjQCerMrfijiie ioteiv^, 

EXAMPLE! ■ • 

nie said txA&sAsp^lus sp. MTCC 5102 wis ^own as descrfl^J ittExtaipJ* .! ««i^ii«:eattr 
s.?«niata<it wm .«sed for estinurtiog ;the pH for protease , activi^ at 30^ ,Kigg. 

Azocasein as a substrate. Hie efifc^. of pH on tiw reaction assessed- by itKaO^tin^ the 
reaction mixture containing phosphW.buffer at 6-8. sodiq^ bo^ buffer at.pH S^^?^ dr 
sodium bicaibonat*. buifer at pH 10-12. Proteose activity was nWed as described in^ 
Exanqilel. 

Accordingly, Figure 2 of the drawing* accompanj^ these specifications shows 90-100 % k \ 
activity between pH 6 and 11. About 80% of the m^xi^ 

-B:XAMPLE'3 

Hie said &ngus.Isp»8<««r MTCCSIOZ was ^.a5xte«ribed!iiikmqije.i; ^jithe clear 
supernatant was used for monitoring the. <^>tiiiiitet«Sttqs<^; pH lo q 
usmg Azocasefei asi-liie substrate, fhei effect iof ii^^^ ieaction W a«^ed 

incubating the reacifoii mixture at diiWlempetiatures in the nmge of 5»C to 75-c: Prxrte^ 
activity wasaneasured as described in Bran^ct; ' 

Accordingly, Figme 3 61 ^^ m^ .^c^^yn* these 4^^^ shov^ ipfii^um: 
activity of protease « 45-0. bot^iflwtf 90% «fae Wimrim w^ obseryed at SO-G^M 



about S0% of fbe afetfvity Table l^^wsfbe eiizyiiieJacftvifer : 

Table! 
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The $d6fm^ Asp^Tgff MTCC 5l<)2: was grbvm as:d ^ •q^^:;^']^ C 

. .sttp«Bataat .iw|^ used for studying the ==th^^ of the cQ2ymp ptepBi^ l!^. :^ ], 

m<mtorBd,by iii CT iteat m g the enzyme for 10 minutes at dMBsrenttempCTatores^ (30;- 40, 50, 60, 70, 
80 and 90^0) l)efore rapidly cooling^ m ice and xianying out the activity measurement at 30^C as 
descnbed in tfie B3tai7q>le L 

Accordingly, pigure^A of the drawings accqr^^ these specificatior^ shows that for at:, 
least 10 min the enzyme retained ^lit 90 % of tte iacttvity at 40*^0 ortd 78 % of the afcavity at: 
50^C. . ' \ ^ • *• . - 

Accoraingly. iFiguiri 4B of the dfaw^D^ these specSfications shows ihat'^tiie' 

enzyme is i^te fi>r at least 45 Btipo^ at 4^C^^ 

EXAMPLES - 

The said ftngjis A^pergOIus sp. MTCC 5102 was gtijwga as: described, kt Example 1 and the clear 
supemataat vjas.wsed for stodying fte optitfiran :%te ofiiacubatioa and aad subatrWeL 

conc«ittatioi»S^fiw asssying prdtease act^ was betweien ^^ io 60 rtihufe^^^^ [ 

of ittcubatiiMi: was liioiiitoFed by inc^batung iihe iwctirai mixtiHe cotitainiig theve^^ 
substrate at optimum tenq>erati»e of 45^C abd pH for various timeintavals, raoigirig fiom iO to: 
120muuites; 



Accoratngly, JPifeure 5 A of 4e drttwin^" acco^^jong thes^ specifi<3^ois. pliQy^s ffi^i th^ 
enzyme showtd.t>iit3inum actiS^^^ \]: 

Acconiin^^ Figqxe SB of the dravviaga^ these Bpeci6cat?oiia. -sK^^ 

AccowUn^y;; Figiite 50 of the drawings sujconigaiiymg this. spec{ficatioB;^ow ^ eit^Q ; 
showed maximum activity at a substrate conc«^ 

EXAMPLE'6* ^:r- 

The said fuhgiis AspergiUm 5p- MTCG 5102 gix)wi as^dedicribed: m Exan^lB;ti . 

supernatant was used:f<» patfonmkig fhf^ cleam^ of the prot^e.; Preafe i 

blood stmns oil cotton fabric were treatfeid for ioi^ahi wiai cadha^ at rjxim ;tiwi^^ui« 

(30^ Anieqzyme dosage of 85 ACU/irii wasiusodifjar tiiia purpose. ; . : . ? . 

Accordingly, Fig. 6 of the drawings aa^riqsatijing this ^>ecificafi6h- shows diiat bodi fresb as : 
welt as old stains pf blood are totally removed (^^be^«it with the qidture filtrate; The stains in- 
the control ti^eatiiient.Tvithdm en^^^ r 

KXAMPmr 

The $4d fimgus4s/?er^7/to MtCJC 5102 wiiis;grown as di^ribed in Example 1 ^ta^theicleari 
su^j^natant; was used for testing the- stability o^f the protease - aiotivity i» the^ fHresence of 
comnMscially: avaik^le i^lsr^iexits. If ihe aazjpifc used as ^ :additive td it 
should remain active in their presence ; and theceifore this test : wa£^ cnzynie was 

assayed at its optimum tempoature of 4S^C aiid:as well as.at the room teinpera^ (30^ C>. 

Accordingly,; Table 2 accoi^yanying- this ^w^dfication sho^ lfiat wheti assayed. At mom 
temperature rriost of the activity was retain^: jwhereas, at 45^C in some pais^i fliere: was a 
. reduction in &e enzyme activity* . 



Table 2 - 






' I)etereeiits added' 


V : %Az6caseta 


AsHt^je^ at 4S^C 


Assi^yed at3fl?C ■ 




51 . 


A- ••• 




78^:^ '•■ 


-85 • 


BeteilgeiitJ . 


68 


• :-:-64- ■ 


Detje;rgettt4 


• 56: 


62 ■. 


Detergent 5 


58 


161 


]>eteFSWt6 


118 


73 



EXAMPLE'S 

The said fiiB^ Aspergillus sp, MTCXI 5102 was grown as desic^dbed>iB Exniti{>te Vand ti^ 
siQ>€TOatdJit Was used fc^ testing wiSefli^ ttie pioteaser enzyme wcfs 6erinex>r meta&opmtea&e. 
this purpose the enzyme was assayed in tfae pteseqce^of 5d mM^ie^ylenediamine:^^^ acW 
(EDTA), 2 inMpfaeaylmettiylsuUbu)! fluoride (P and 2dOfiM:Wercuric dblonde (HgCl;^- 

Accoxdingjy^ Tablc.3. accompanyfa^ this q>ecific^on shows that -Whiefh pr^fence 
of EDTA ihece was 110. inhibiticHi .of activity ; todicatin that it is not metailojpiptease whereas 
inhibition of tiie activity in the iH^sence of PMSF indicated that the enzyme is serine protease. 
The ^yme is mt inhibited in its ac^ 

Tables 



AddBtiott dii|riiig^«ssay 


;Residip^ sf>edfle^aetiviQr (%) , 


Vo iidiibiLtli^ 


Coittnd ... 


1«0 




£X)iTA(5CrkidSf) 


94 


6 


PMSF(liiiAf> 




100. 


dg^2 (ip& iiMi 


■ :86-. • • 


■ ■ 14 [ '■ 
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Tho^ the ^isadvaiitjBiges eiicou4ter?d m;:0^ yari<>os :pri€sr art b^ye ]boOT;giyen,^ : 
substantiate tbse^ 'advBfl£tag6s of tl»,jjiresen.t inycnftdst: ovc^.tbe prior art by ptoyidittg a - samniiary of th«i • 
^i2yiiic activity ittodwsed - : 



Tkble4 



Refereace 




PH . 


Opjtiiiuiiii' • ; 
t^miierittti^: 


Adyanta^^e^ 


'D&adv%%il^fi8 


Tak^ni tt al^ 
1990 Owb.) 


Baaltussp: 


11-12: 


70^c : 


mgh keiati»)lytic & elaj»tolytic ; 
;.ictivities 


tonspenitutti ^ ' ." for/ 


Beck et 1988 


Paedhmyces 


7-103 


45"C 


RiM^ommended as ah addittvQ to : 

teoipetatuie active pra4^^ from' 
ofter sow«6 • • . 


It • is = to ;1jc^ \ itt . 

pA>dtkq& alfcUiac', 
pr^teatUo- 


Liu ct al 1988^ 

{JSalCin.) 


Nocardlopis 

OOSSOnrtffCt 


8-9. ' 


60"C 

; 


ReconmififKkd as. an a^^tive td; 

iohibited in tbc pteseace of. 
detexgent 


: If is* to ^ be gj?Oi»flri m 

sources ; = at 8-10%: 
ciGbc6^lWi<w . ■ at.*- 
aucauncupiir yaiues ap». 
iii'; 'the! '. -tei^ie^^e 


Suztkki A 
Odagaxm 1997 
(publication) 


AUetomanas 
hfdoplankiis 


9 




About 85% of Ae activity alsa 
Observed at 15^C 


Only less 2^ of 
.^Aireineiy nfiat^ uaoie* ■ 


Banetjee* & 
BhscttachftQec 
1992 (pii.) 


Rfihopus 
oiymt ' 


s 

1 




BFoad pH jaoga for hi^activity 


^^itiin^a pH tange i$ 
. ygb .to 05© it as 
>dfeteri^emaddkive. . 


19^ (pd>_) 


sp 






■ piDicase. IS . ni^xuy scswic at 
'teiq>enLtiifebe]ow30^C * 


-'"'^IHt.'j—' -■ _'-l-fi r*i • - - * — -'.A. 

- xne cxiiXfii!e. • ooes : not 
grow : at • 37*C. 
.t!bei:^ore raising the 
-■ctiitJitt© • at ". . -low 
^ifl{>et]a1ure may, not be 
dost-effecdye • 


Hamnnto ct al 
i9Sf5.(p«b.) 




5 . 




Hie bacterium ffows at'O^C 


.bplini^ . gm^yth^ at 
.250^ ttiich" rody 
bccOTtifc - . . • icoet 
prdhibitiye . 


Present 
inyentioii 


Aspergillus 


! 


45"C 


50% of d« iMxtnnim activity is 
-seen at 15**C 9Xid,^^C: An tlxs 
eazymt is aotiyeatbi^i^ ipfi[ and . 
t^w^icmtureiangeyiti^ be mejj 
as additives to deUfzgent qvitiiout 
itaQwS' p^ier epzypoesias claimed. 
.io*Ae patent }fy Bedc etiaV: Ttfe 
.enjs^Eme deslai^ iipooA st^aias b^- 

2(fC (room-. texnpcx?(ti^). Tlifr 
&agii$: pratoces pi^ptea^. in an 
iiie7q)ei3sive oitiogen source liij^b 
dairy whitener at 6*25%. the 
fuE^gus ^w$; equally well with 
; distiUed m^dia or . jnedia 
jfjiroduced with sea ^Water atid. 
produces equal amount, of 
^tease. . . 
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The aidvahlajg^ 

1 . The maiine igiplate of the fmsas AspersilfP^ • MTCC 51 02. can be gjiKwri^ phva large- ' 
scale using ; inexpensive, readily available i raw material, namely ispray'<^ried^ 4^ 
\vldteiier as aii additional nitrogen source^ the medium to induce pnifca^ pto^ / 
The miediumicatt be pirepii^ 

2. The said fungus can^ alsd;|Ht)duGe ^alkaline :prpt6ase in llie'preisiencei of-.q^^l'xir^smG^ • • 
nitttygea souiws such as cara steq): liqu^^ 

3. ThepHofthiemediumcanbeadjusted;toeith«:7OT^^^^ . 

4. The cultuie can be incubated as static cuitur^ 
CTzyme. i -. 

5. The sdd fungus produces ma)^ 

6. Ptx)tease thu^ pix>duced sto>^ maxithmn fi^^ 
maximum activity is cd>seryed between 

7. Alkaline protease thus pitKluccd by the said fuajgitts shows 100% activity at 4S*^C but 
about 90% of the maximiyn activity is prfeciit at.3yC and about' 50% ol'the:KCtivity is 
seMat 15?Cand60**C- : 

8. Alkaline protease of the said fungus is? tfiOTiKHbbte 14? 45?C for 10 xctoutes by 
retainiiig 100% the activity an4 about 50% of flie activity is retkitied at ^60^^.; 

9. Alkatinepiotdas6ofth<es8tdfimgus.is tfaen^ . ■ 

10. The alkaline protease activity of the said fi^ 

a OKStaUoprotease and thisi makes it more dedi^ 
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